Africa RISING East and Southern Africa Project and Iles de Paix (Islands of Peace) Partnership in Karatu District, Tanzania: Technical report 19 July 2019–30 September 2019 by International Institute of Tropical Agriculture
 
 
Africa RISING East and Southern Africa Project and 
Iles de Paix (Islands of Peace) Partnership in Karatu 



























   
About Africa RISING 
The Africa Research In Sustainable Intensification for the Next Generation (Africa RISING) 
program comprises three research-in-development projects supported by the United States 
Agency for International Development (USAID) as part of the US Government’s Feed the Future 
initiative.  
 
Through action research and development partnerships, Africa RISING is creating opportunities 
for smallholder farm households to move out of hunger and poverty through sustainably 
intensified farming systems that improve food, nutrition, and income security, particularly for 
women and children, and conserve or enhance the natural resource base. 
 
The three regional projects are led by the International Institute of Tropical Agriculture (in West 
Africa and East and Southern Africa) and the International Livestock Research Institute (in the 
Ethiopian Highlands). The International Food Policy Research Institute leads the program’s 




Africa RISING appreciates support from the American people delivered through the USAID Feed 
the Future initiative. We also thank farmers and local partners at all sites for their contributions 















   
About Iles de Paix (Islands of Peace) 
Islands of Peace (IDP) is a Belgian NGO created in the 1960s. It is a pluralist association, with no 
religious, philosophical, ideological, or political ties. Currently IDP works in Benin, Burkina Faso, 
Peru, Uganda, and Tanzania. IDP also conducts activities in Belgium such as advocacy and 
development education. The intervention of IDP in Africa's overall objective is to enable people 
to pursue their own sustainable development process independently and with dignity. 
In its countries of operation, Islands of Peace facilitates local, reproducible, and sustainable 
development led by disadvantaged populations with their representatives and local authorities. 
Islands of Peace is an NGO specialized in the support for local development. Its interventions 
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Part I: Postharvest activities 
Overview 
Activity name: 
Africa RISING East and Southern Africa Project and Iles de Paix 
(Islands of Peace) partnership in Karatu District, Tanzania 
 
Activity start date: 
20 July 2018  
 
Activity end date: 
31 October 2019 
 
Name of prime 
implementing partner: 




Iles de Paix (Islands of Peace) 
Contact person 
Dr Christopher Mutungi 
Email: C.Mutungi@cgiar.org  
 
Implementation team  
• Christopher Mutungi (IITA) 
• Audifas Gaspar (IITA) 
• Musa Chamwilambo(Kilimo Endelevu) 
• Caleb Massam (Kilimo Endelevu) 
• Silvester Masanja (Kilimo Endelevu) 
• Peter Wayda (District Crops Officer, Karatu) 
• Ayesiga Buberwa (Kilimo Endelevu) 




Karatu District, Arusha Region, Tanzania 








The Africa RISING partnership with Iles de Paix (IDP) seeks to deliver to farmers postharvest 
technology packages that improve the productive social, human, and economic conditions of 
smallholders in Karatu District. The goal is to contribute to sustainable family farming and 
responsible food systems. The partnership involves a Research in Development model for 
innovation delivery and scaling. This has two components: (i) introduction of the technologies in 
IDP’s action villages using a mother‒baby demonstration (demo) approach whereby learners 
(farmers) train their peers in a cascading model backstopped by Africa RISING; and (ii) joint 
research activities by Africa RISING and IDP to (a) address specific technology challenges and (b) 
build the capacity of partner staff and farmers. At postharvest level, the objective is to 
contribute to food and nutrition security through improved practices for the handling, 
processing, and storage of harvested produce. The aim is to transfer to farmers, processors, and 
other stakeholders validated technologies for improved postharvest management to reduce 
food losses, increase food safety, enhance nutrition, and raise the quality of produce by the 
following methods: 
• Demonstrating improved harvesting, handling (drying), processing, and storage 
techniques for maize and legumes. 
• Providing technical backstopping for identification and deployment of varieties with 
superior postharvest characteristics. 
• Identifying postharvest challenges within local farmer contexts and recommending best 
practices. 
 
During the current reporting period, the following activities were undertaken; the action sites 
are shown in Figure 1. 
• Activity 1: A workshop to disseminate results and review activities of the collaboration 
was held. 
• Activity 2: A refresher training for lead farmers and KE staff was conducted. 
• Activity 3: Postharvest training materials were prepared and provided as part of 
capacity building for Kilimo Endelevu staff to be able to scale-up postharvest 
management technologies—two technology briefs and three brochures on postharvest 
and aflatoxin management in Swahili language were made available. 
• Activity 4: Participation at the Karatu 2019 seed fair organized by Kilimo Endelevu (with 
other partners). At this event, we showcased postharvest technologies exposing them to 
more than 800 farmers. 
• Activity 5: Dissemination of postharvest messages via mobile phone short message 
service (SMS) on Mwanga platform to farmers in the action villages was continued. 
 
These activities were winding-up actions in the eight (8) action villages (Bashay, Kainam Rhotia, 
Changarawe, Chemchem, G. Lambo, Slahhamo, Buger, and Kambi simba) that we started with in 
July 2018, and involved mainly strengthening the capacity of Kilimo Endelevu staff and lead 































Results dissemination and review workshop 
Four Kilimo Endelevu staff and 20 lead-farmers attended the workshop (Figure 2, Table1). The 
aims were to:  
1. Share results of postharvest demonstrations trials. 
2. Gather feedback regarding performance of the demonstration trials. 
3. Discuss Kilimo Endelevu’s strategy for scaling the technologies going forward. 
4. Discuss approaches for recording technology exposure and spreading data. 
5. Discuss the role of local (village) government and extension officers in strengthening 
farmer learning and spreading of the technologies. 
 
 
Figure 2. Lead farmers and extension workers attend a review and feedback workshop in 
Karatu. Photo credit: Christopher Mutungi/IITA. 
 
Table 1. Attendance of farmers and extension workers to review workshop. 
Participant 
category 





















































































 3         3 1 
Extension workers 3  1  1     1 6 3 
Farmers   1 3 2 1 1 2 3 2 15 4 






Farmer feedback and perceptions of the technologies 
The majority of farmers (66%) liked the metallic silo more than the bags. Unlike the bags, the 
silo could not be damaged by insects or rodents and was able to store more food in a confined 
space. However, we also noticed that 27 out of 35 households (77%) participating in the demos 
were unable to accommodate the 500kg silo because it was too large to pass through the door, 
otherwise they would have to do with modifications or adopt a smaller silo. Farmers were 
interested in local availability and suggested that having it manufactured locally would probably 
make it cheaper. There were also queries regarding durability; farmers felt that it was too light 
and thought it would be attractive if manufactured from a stronger material. While the metallic 
silo generally performed well, some farmers reported flour at the bottom of the silo after 
emptying, which suggests that some insect activity occurred although farmers perceived this to 
be insignificant. A main concern regarding the hermetic bags was consistency of quality from 
batch to batch (season to season). Farmers who had applied the technology before noted that 
bags introduced in past years were stronger and offered better grain protection. According to 
farmer ratings, the single liner AgroZ bag performed better than the double liner PICS bags in 
the demonstrations. Some other farmers observed that the bags were not suitable for beans, 
arguing that bean weevils (bruchids) punctured the bags with more ease than maize weevils. 
This observation was reported in the literature where certain insect species (e.g., Callosobruchus 
maculatus and Prostephanus truncatus) chewed holes through the liners1. 
Performance of demonstration trials 
There were differences in overall grain damage levels determined in the villages (Figure 3). The 
villages located at the higher altitude: Buger (1686 – 1725 m.a.s.l), Kambi ya Simba (1545 -1626 
m.a.s.l), and G. Lambo (1474-1486 m.a.s.l) had higher damage levels compared to those located 
at the lower altitude e.g. Chemchem (1219 – 1240), and Changarawe (1375 -1440 m.a.s.l). 
Statistically, however, the effect of village was not significant (P = 0.254). Our earlier studies to 
compare the physical quality of grain stored in two contrasting agro-locations i.e. high altitude 
vs. cooler low altitude villages in neighboring Babati district also showed higher insect damage 
levels in former2. The low altitude zones would be favorable for insect multiplication because of 
warmer and more humid conditions. The cooler conditions may also encourage mold and insect 
damage due to low rate of drying.  Thus, the higher overall grain damage recorded in the high-
altitude villages may be attributed to the effect of interaction of temperature and relative 
humidity on insect population development, as well as progression of other forms of bioactivity. 
The cultivated varieties and farm practices may also have contributed to the observed 
differences3.. Further data analysis will reveal the kind of damage that was predominant in these 
villages. 
 
The performance of different hermetic storage technologies is shown in Figure 4. There was no 
difference between villages (P = 0.641). Further statistical analysis (Figure 5) also showed that 
the three technologies did not perform differently (P = 0.628). . The mean grain damage levels 
 
1 Williams et al., 2014. Williams et al., 2016. Grain size and grain depth restrict oxygen movement in leaky hermetic 
containers and contribute to protective effect. doi: 10.1016/j.jspr.2016.06.006 
2 Mutungi et al., 2019.  Physical quality of maize grain harvested and stored by smallholder farmers in the 
Northern highlands of Tanzania: Effects of harvesting and pre-storage handling practices in two marginally 
contrasting agro-locations. https://doi.org/10.1016/j.jspr.2019.101517 
3 Haines, C. P. 1991. Insects and arachnids of tropical stored–products: Their biology and identification: a 
training manual. Natural Resources Institute UK. 
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were 8-9%, which translated into physical quantity losses of 4.4 - 4.9% at 7 storage months (See 
Figure 5).  The losses were reasonably low. However, two other interesting observations were 
made. First, insects survived in the containers.  The populations were lowest in the Agro Z bag, 
and on average, highest in the metallic silo. The resultant grain damage by insects followed the 
same trend. Generally, however, the insect populations and grain damage were rather low 
except in a few cases where the damage exceeded 5% which is considered significant because 
above this level the grain can attract appreciable price discounting in the market4. It is not 
strange that the insects did not have huge impact on grain damage because the activity of the 
insects was reduced by the relatively low oxygen conditions5. Thus, the insects also did not feed 
ravenously or multiply as fast as in the control bags. Nonetheless, the presence of active insect 
activity signals that sound handling and management of the technologies by farmers must also 
be ensured, especially because farmers would require to open the containers more frequently. 
Insect infestation from the field should be as low as possible and this can be achieved through 
timely harvesting and proper drying practices e.g. drying on mats. Grain must be properly dried 
before storage, and re-infestation during the intermittent opening of the containers should be 
prevented. Proper sealing should be ascertained after each opening. Farmers can also plan their 
grain withdrawing intervals e.g. every 4 weeks to minimise loss of the conditions necessary for 
preserving the grain. This planning can also improve the useful life of the containers especially 
the bags that weaken with every tying and untying. 
 
A second important observation was that both hermetic bags had insect punctures but the 
double liner PICS bags were more damaged by insects than the AgroZ bags, suggesting that the 
latter performed better (Figure 6). The AgroZ bags are made of micro-multilayer sheets forming 
a single hermetic liner. Both the field observations and farmer observations as well, have 
implications for scaling. When the hermetic bags are extremely damaged by insects after a 
single use, then they are no longer attractive to farmers; research has shown that air-tight bags 
should be reusable for at least 3 seasons to be economically attractive6. Air-tight bags with 
insect holes are ineffective. Some studies, however, argued that the grain filled in leaky bags 
may restrict oxygen movement and contribute to protective effect depending on the grain size 
and fill depth7. According to Baoua et al.8 , PICS bags continued to be effective in preventing 
postharvest losses despite localized breaks in the air-tight seal of the bag. The maximum 
number of insect holes that would potentially render the bags useless is unclear and would be 
worth investigating; it depends on many factors including the grain parameters, and also the 
hole parameters including the size and storage conditions. The issue of quality consistency of 
the hermetic bags should be followed up with the private sector manufacturers. If not, a 
technology that in principle is very useful may disappear from the market. . On the other hand, 
 
4 Compton et al., 1998. Involving grain traders in determining the effect of post-harvest insect damage on 
the price of maize in African markets. Crop Prot. 17, 483e489 
5 Mutungi et al., 2014. Storage of mung bean (Vigna radiata [L.] Wilczek) and pigeonpea grains (Cajanus 
cajan [L.] Millsp) in hermetic triple-layer bags stops losses caused by Callosobruchus maculatus (F.) 
(Coleoptera: Bruchidae) https://doi.org/10.1016/j.jspr.2014.03.004. 
6 Bekele et al., 2019. Exploring the profitability of improved storage technologies and their potential 
impacts on food security and income of smallholder farm households in Tanzania. 
https://doi.org/10.1016/j.jspr.2019.04.003 
7 Williams et al., 2016. Grain size and grain depth restrict oxygen movement in leaky hermetic containers 
and contribute to protective effect. doi: 10.1016/j.jspr.2016.06.006  




metallic silos are profitable for farmers who need bigger storage capacity and have surplus grain 
for sale, and are certainly also attractive to farmers based on a host of other non-monetary 
considerations such as stability and a one-off investment; these aspects are being investigated 
in further socio-economic studies. 
 
 




Figure 4. Overall damage of maize grain stored in hermetic containers by village after 7 





Figure 5. Performance of air-tight storage technologies for storage of maize. Total population 
of adult insects, insect damage, overall damage and physical losses were examined after 7 
months of storage in farmers’ stores across 8 villages. AgroZ and PICS are brands of locally 
manufactured air-tight bags; the AgroZ bag has one hermetic liner whereas the PICS bag has 








Discussion of Kilimo Endelevu’s strategy for scaling the technologies going 
forward 
A three-strategy objective was presented by KE and agreed upon (see Annex 1 for details). 
The points of technical support from Africa RISISNG were pointed out. KE will implement 
the following actions: 
Strategic objective 1: Build capacity of lead farmers – Activities/strategies:  
• Prepare training materials in collaboration with Africa RISING;  
• Train Lead farmers, obtain support from Africa RISING when necessary – KE will support 
formation of village level postharvest committees. 
• Lead framers to train the community at large. 
Strategic objective 2: Link farmers with hermetic bags/containers sellers/manufacturers – 
Activities /strategies;   
• Identify hermetic bags/containers sellers/manufacturers; KE will support training of at 
least 4 silo fabricators. 
• Organize engagement of farmers to sellers / manufacturers of the hermetic 
bags/containers / manufacturers. 
Strategic objective 3: Establish a silo fabrication Center in Karatu  
• Identify Entrepreneurs who are ready to fabricate and sell silos 
• Identify a training Institution 
• Identify source of silo fabrication materials and procure training materials 
• Train entrepreneurs in silo fabrication 
• Train entrepreneurs in business skills (MVIWATA Arusha) 
• Link entrepreneurs with financial institutions e.g. MVIWAKA SACCOS (MVIWATA Arusha) 
• Link entrepreneurs with sellers of fabrication materials 
Discussion of approaches for recording technology exposure and spreading of 
data 
• KE will to set-up a new round of demonstrations in the initial 8 villages and 8 new 
villages. Target is to reach at least 1800 new farmers with these demos. 
• KE will support lead farmers hosting postharvest demos to maintain records of all 
farmers trained and those visiting the demos. Africa RISING M&E will obtain the records 
from KE. 
• KE will support lead farmers to obtain and compile contacts of the farmers in the 
villages for inclusion in Africa RISING’s Mwanga platform to receive tailored postharvest 
messages.  
Discussion of the role of local (village) government and extension officers in 
strengthening farmer learning and spreading of the technologies 
• KE encourages extension workers to participate in training sessions in the villages 
• Extension workers in each village will play leading role in mobilizing farmers in their 
jurisdiction to participate in postharvest field days 
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• Extension workers and KE to step-up engagement with local/village governments as 
strategic stakeholders. 
Refresher training for lead farmers and Kilimo Endelevu staff 
This activity, which was requested and financed by Kilimo Endelevu, was conducted in Karatu. 
The aim was to build the confidence of lead farmers to be able to spearhead scaling actions 
including setting up of technology demonstrations and forming postharvest committees as a 
mechanism for increasing advocacy and improving accessibility of the technologies in the 
villages. The numbers of persons trained (Table 2 and Figure 7); at least two lead farmers from 
each village trained. The training covered the following aspects: 
• Improved postharvest technologies and their contribution to improved grain quality. 
• Improved drying and grain moisture verification, threshing, and storage.  
• Grading and classification of grain lots based on physical quality parameters. 
• Grain quality standards and specifications for grains (East African grain standards). 
• Sampling and grain quality assessment techniques for small-scale farmers. 
• Aflatoxin and the pre and postharvest mitigation approaches. 
• Storage hygiene and store management. 
 
Table 2. Number of lead farmers trained on improved postharvest management technologies 
and practices.  
. 
Participant category 
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Figure 7. Lead farmers and development partner staff participate in a training session during 
postharvest management workshop in Karatu. Photo credit: Musa Chamwilambo/Kilimo 
Endelevu. 
ICT messaging 
Eight short messages, which included actionable tips and reminders on good postharvest 
practices (good harvesting procedures, threshing and drying; sorting prior to bagging, improved 
storage techniques; aflatoxin control approaches; store preparation and storage hygiene) were 
disseminated. The present reporting period coincided with harvesting season. We therefore 
used SMS to deliver customized content (Figure 8) in the national language, to 42 lead farmers 
in the action villages who have access to a mobile telephone. Mobile telephone technology 
presents an opportunity to expand extension services to many farmers at low cost. It has the 
advantage of accuracy as standardized technical information is transmitted without distortion. 
This way, it is effectively reinforcing knowledge acquired through practical demonstrations. 
Traditionally, agricultural extension has been delivered through rigid channels such as print 
media and word of mouth by extension workers. These channels do not allow timely updating of 
content with new knowledge; they are slow, information may reach farmers outside the 
intended timeline; and are limited in scaling because extension officers can only reach a limited 
number of farmers per season. In the coming months, village postharvest committees will 






Figure 8. Screenshots of some of the messages as received on a smartphone. Photo credit: 
Christopher Mutungi /IITA. 
Demonstration of postharvest technologies and distribution of 
technology briefs and brochures at Karatu seed fair 
As part of the seed advocacy and sensitization strategy being undertaken by the Kilimo Endelevu 
program, Iles de Paix, MVIWATA-Arusha, and RECODA organized a Local Seed and Food Fair in 
Karatu District on 30 August 2019. The objective of the event (co-organized with the Tanzanian 
Organic Agriculture Movement (TOAM), Tanzanian Association for Biodiversity (TABIO), African 
Center for Biodiversity (ACBio), World Vegetable Center, Participatory Ecological Land Use 
Management (PELUM), ECHO East Africa Center, MESULA, and the Tropical Pesticides Research 
Institute (TPRI)) was to create awareness about the positive attributes of the use of local seeds 
in crop production.. The specific aims were to: 
• Gather and reach farmers in Karatu District to celebrate the value of local varieties and 
to raise awareness on the threats placed on multiplying farmer managed seed and the 
implications of these threats. 
• Give farmers a venue to voice their opinions and formulate their own policy priorities in 
the matter. 
• Put farmers and stakeholders who chaperone the continued existence of local varieties 
to Karatu in the spotlight and recognize their role as food ambassadors. 
 
The fair presented an opportunity to showcase and display Africa RISING postharvest 





Figure 9. Africa RISING project staff shared technology briefs and fliers on postharvest storage 
of grains (plate a and b); visitors to the project stand were intrigued by the metallic silo and 
its efficacy for grain storage (plates c and d). Photo credit: Eveline Massam/IITA. 
Partnership/linkages with other projects 
• Kilimo Endelevu mobilized lead farmers and extension staff and bore the local organizing 
costs for the review meeting and training workshop.  
• A to Z Textile Mills—manufacturers of hermetic storage bags, drying tarpaulins, and 
Aflasafe® (pre-harvest aflatoxin control product) (http://azpfl.com/index.php/en/ ) was our  
immediate private sector partner that provided postharvest management inputs. 
• Collaboration with the Africa RISNG-NAFAKA ICT team provided the platform for delivering 
e-extension via mobile phone short message service (SMS). The platform is made possible 
through collaboration with ESOKO (a private sector firm that provides digital solutions and 
services for agriculture and data collection) and the Tanzania Agricultural Research Institute 
(TARI), Uyole. 
• IITA’s Aflasafe project provided training materials on aflatoxin management.  
• WorldVeg is demonstrating vegetable technologies. As a way of enhancing nutrition 
integration, Africa-RISING postharvest partners (IITA) are working together with WorldVeg 
to demonstrate good postharvest handling and processing techniques for staple foods, 
including segregating the damaged, diseased, and mouldy produce, and utilizing good-
quality grain for the preparation of nutritious meals. 
Lessons learned and recommendations 
• During this reporting period, the partnership with Iles de Paix improved the ability of Africa 
RISING to reach out to over 800 farmers and 10 extension workers and 17 media houses. .  
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• Scaling efforts could be boosted by making use of modern communication technology. It is 
therefore important that Kilimo Endelevu continues to update the telephone contacts of 
their farmers and extension workers, distinguishing those with video and SMS-only enabled 
devices.  
• Strategies to boost farmer-to-farmer communication need to be put in place, e.g., by 
increasing outreach campaigns in action villages. The Kilimo Endelevu draft strategy (Annex 
1) if implemented in earnest should accelerate scaling to reach the numbers targeted by 
both KE and AR. 
Annexes 
Annex 1. Kilimo Endelevu strategy for scaling postharvest technologies in Karatu: 
Strategic objectives, outcomes, and indicators. 
 
Strategies Outcome Indicators 
Strategic Objective 1: To build the capacity of smallholder farmers 
Strategy 1: Prepare training 
manual in collaboration with 
IITA. 
Outcome 1:1 Availed 
training materials for lead 
farmers and are in use. 
Indicator 1.1 # of training 
manuals produced  
 
Strategy 2: Train lead farmers 
in collaboration with IITA. 
Outcome 2:1 Improved 
skills and knowledge on 
storage technologies 
among lead farmers 
Indicator 2:1 # of lead farmers 
identified 
Indicator 2.2 # of lead farmers 
trained 
Strategy 3: Lead farmers to 
train the community at large. 
Outcome 3:1 Improved 
storage practice among 
farmers in the community  
Indicator 3:1 # of farmers 
trained 
Strategic Objective 2: To link farmers with hermetic bags/containers sellers/manufacturers 




Outcome 1:1 Improved 
knowledge of the farmers 
on the sources of hermetic 
bags/containers. 
Indicator 1:1 # of 
sellers/manufacturers 
identified 
Strategy 2: Organize 
engagement of farmers to 
sellers/manufacturers of the 
hermetic bags/containers/ 
manufacturers 
Outcome 2:2 Established 
business networks among 
materials sellers/ 
manufacturers and silos 
makers  
Indicator 1:1 # of networks 
established between 
entrepreneurs and the sellers/ 
manufacturers of fabrication 
materials.  
Strategic Objective 3: To establish a silo fabrication center in Karatu 
Strategy 1: Identify 
entrepreneurs who are ready 
to fabricate silos and sell. 
Outcome 1:1 Available 
human resources to 
fabricate silos in Karatu 
Indicator 1:1 # of 
entrepreneurs identified 
Strategy 2: Identify training 
institution 
Outcome 2.1 Available 
institution for training 
entrepreneurs. 
Indicator 2.1 # of institutions 
identified 
  
Strategy 3: Identify source of 
silos fabrication materials 
Outcome 3.1 Improved 
knowledge on the sources 
of fabrication materials 




Strategies Outcome Indicators 
and procure training 
materials 
Strategy 4. Train 
entrepreneurs in silos 
fabrication 
Outcome 4.1 Improved 
knowledge of 
entrepreneurs in silos 
making 
Indicator 4.1 # of 
entrepreneurs trained in silos 
fabrication 
Strategy 5: Train 
entrepreneurs in business 
skills (MVIWATA Arusha) 
Outcome 5.1: Improved 
knowledge and skills of 
entrepreneurs in business 
development and 
management 
Indicator 5.1 # of 
entrepreneurs trained in 
business skills  
Strategy 6: Link 
entrepreneurs with financial 
institutions e.g., MVIWAKA 
SACCOS? (MVIWATA Arusha) 
Outcome 6:1 Improved 
access to financial services 
to the entrepreneurs 
Indicator 6:1 # of financial 
linkages established between 
entrepreneurs 
Strategy 7: Link 
entrepreneurs with sellers of 
fabrication materials 
Outcome 7.1: Established 
business networks among 
materials sellers/ 
manufacturers and silos 
makers  
Indicator 7.1 # of linkages 
established between 













































Part II: Vegetable production activities 
Overview 
Activity name: 
Africa RISING East and Southern Africa Project and Iles de Paix 
(Islands of Peace) Partnership in Karatu District, Tanzania 
 
Activity start date: 
20 January 2019 
 
Activity end date: 
31 October 2019 
 
Name of prime 
implementing partner: 




• Iles de Paix (Islands of Peace) 
• Ministry of Agriculture in Karatu District 
• Mtandao wa Vikundi vya Wakulima Tanzania (MVIWATA) 
• Research Community and Organizational Development 
Associates (RECODA) 
• International Institute of Tropical Agriculture (IITA) 
Contact person 
Dr Justus Ochieng 
Email: justus.ochieng@worldveg.org  
 
Implementation team  
• Justus Ochieng (WorldVeg) 
• Inviolate Mosha (WorldVeg) 
• Hassan Mndiga (WorldVeg) 
Geographic coverage 
(districts, regions) 
Karatu District, Arusha Region, Tanzania 
Reporting period: 19 July 2019–30 September 2019 
Executive summary 
Capacity building 
In Karatu, farmers involved in participatory research and neighbouring farmers learnt from the 
demonstrations. Field days and seed and trade fairs were organized to offer a platform for 
farmers to learn about the vegetable technologies. On 13‒16 July training was conducted for 
IDP staff, extension officers, and trainers of lead farmers to equip them with skills and 
knowledge on postharvest technologies for fruit and vegetables (Annex 5a and Table 11). A total 
of 28 participants including farmer trainers (11 females and 17 males) participated in the 
training. The training program is available at http://africa-rising-
wiki.net/BabatiPharvestraining_Aug19.  
 
Farmer field days were organized in each intervention village and 215 farmers (117 males and 
98 females) and other stakeholders participated in them (Table 11). IDP and WorldVeg 
organized a Seed and trade fair: (1) to gather and reach as many farmers as possible in Karatu 
District to celebrate the value of farmer seed and (2) to give farmers a venue to voice their 
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opinions and formulate their own policy priorities. Over 800 people attended the event (photos 
of the event are included in the appendix Annex 5d, Table 11). All the events and training can be 
accessed at http://africa-rising-wiki.net/Events 
Impact of improved management practices (improved varieties and GAP) 
First season data was collected from March to September 2019. Data has been submitted to 
IFPRI to upload in Dataverse. Research followed a randomized complete block design (RCBD) 
and was done with 64 farmers from eight villages in Karatu namely: Changarawe, Buger, 
Chemchem, G’lambo Kambi ya Simba, Slahhamo, Kainam Rhotia, and Bashay. Improved 
management practices (IMP) are a technological package of good-quality, improved seed, 
healthy seedlings, and good agronomic practices (GAPs) that were tested with smallholder 
farmers. Results from the first season showed that IMP significantly (P ≤ 0.05) increased yield of 
tomato by 48%, 30% for nightshade, and 28% for Ethiopian mustard. Similarly, the income from 
tomato increased by 57%, 39% for nightshade, and 40% for Ethiopian mustard. Besides, IMP 
reduced postharvest losses by 86‒98% for all vegetable crops grown (Table 5). Market 
participation increased by 14% for tomato, 36% for nightshade, and 11% for Ethiopian mustard. 
Farmer evaluation of improved management practices was conducted in Kainam Rhotia and 
Kambi ya Simba in Karatu. Women and men were separately asked to rate the contribution of 
the practices on production (yield), economics (profit), environment (pesticide use and soil 
fertility), human condition (vegetable consumption and diversity), and social aspects (labor 
sharing, control of crop output, and conflict of resources between husband and wife). Farmers 
perceived that IMP practices had a better effect on increasing productivity, profitability, and 
human conditions with less effect on environment and social aspects (Annex 5b). One success 
story was published and can be accessed here: https://avrdc.org/from-trainee-to-model-farmer/ 
Baseline survey and nutrition education 
A baseline survey was conducted in Karatu. Baseline data will be used in estimating the impact 
of nutrition education on household welfare. The Difference in Difference (DID) method, which 
requires baseline and end line survey data, will be employed. Baseline data was collected from 
487 farmers (236 project beneficiaries and 251 controls). Baseline results are presented in 
Tables 5‒9 and Figure 9. Findings indicate that the common vegetables grown in Karatu include 
Ethiopian mustard (27%), Chinese cabbage (17%), African nightshade (14%), onions (11%), 
tomato (9%), and pumpkin leaves (7%) (Table 7). Onions were mainly grown in control villages 
(16%) compared to beneficiaries’ households (6%). Traditional African Vegetables (TAVs) such as 
Jute mallow, spider plant, kale, okra, and standard vegetables (sweet pepper and French beans) 
were hardly grown in Karatu, providing a good opportunity to introduce them to farmers. On 
average a household produced 861 kg of all vegetables per season and 81% of the produce was 
sold. 
 
Baseline results showed that farmers still lack knowledge about the nutritional content of 
vegetables and their health benefits. More than 80% of the households would like to increase 
vegetable consumption while 60% of the households indicated that they have a plan to increase 
consumption of vegetables among family members. The main foods consumed by the 
households were cereals (100%); spices, condiments, and beverages (97%); vegetables (98%); 
oils and fats (93%); sweets (83%); legumes, nuts, and seeds (55%); and fruits (8%) (Fig. 14). Meat 
products (i.e., poultry, offal, fish, etc.), eggs, milk and milk products were rarely consumed by 
many households. For example, about 1 percent of the households consumed eggs, while less 
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than 10% consumed fish/seafood, milk, and milk products. Similar findings were reported in 
Mbarali and Bahi districts. The average Household dietary diversity score (HDDS) was 6.15, 
which means that on average, households consumed six food groups over the preceding 24 
hours (Table 10). Intervention households (6.33) had a higher dietary diversity score (P < 0.01) 
than control households (5.98). HDDS varied by village (Table 10). 
 
Nutrition training was conducted from 18 to 28 August to equip participants with knowledge 
and skills on food groups and better feeding practices to reduce undernutrition among 
households in the project area. Major activities include providing information on the importance 
of eating diversified foods, recipe preparation, ways to add value of their farm produce based on 
relationship between plant health and human health and tips/approaches to change diet-
related habits that would ultimately improve nutritional status. In total, 332 farmers (52% 
women), 10 staff from NGOs, and eight government extension staff were trained (Table 11). The 













Table 3. Linkage between activities implemented and the Africa RISING ESA project logframe—project outcome 1. 
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are effective at 
improving 




























1.1.2.2: At least 128 
lead farmers, eight 
government 
extension officers, 
and three partner 
(NGO) staff trained 
on safe production 








1.1.2.1 Data collected 
(submitted to IFPRI to upload). 
Preliminary results are 
presented and discussed 
below. 
 
1.1.2.2: 64 lead farmers (33 
males; 31 females) were 
supported to effectively 
manage nurseries and 
extension support provided to 
IDP and extension staff. The 
following trainings were 
conducted at the 
demonstration sites to ensure 
safe vegetable production to 
lead farmers and other 
farmers in the project area: 
 (1) Simple drip irrigation 
training conducted. (119 
farmers (51% females). 
(2) Training on book-keeping 
to help farmers keep better 
64 farmers (33 
males; 31 
females) are 
now engaged in 
the 
demonstration 























































1.1.2.3: Two farmer 












1.1.2.4: One success 
story published 
records (Table 1. 198 (50% 
females) participated.  
1.1.2.3 Seven field days 
organised in the villages. A 
total of 215 farmers (117 
males, 98 females) and 13 
representatives from 
MVIWATA, RECODA, District 
agriculture office and local 
government, participated 
 
1.1.2.4 One success story 





















Table 4. Linkage between activities implemented and the Africa RISING ESA project logframe—project outcome 3. 
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to data—tables, figures, 
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3.1.1.2: 450 farmers 
trained on nutrition 
messages 




3.1.1.4: At least four 
food kiosks 
incorporate one or 
more vegetable 








3.1.1.2: 233 farmers 
trained 
 
3.1.1.3 Two recipes 
developed (Appendix) 
 
3.1.1.4: 16 kiosks 
trained. Assessment of 
adoption of the will be 
done in 2019/2020. 
 
3.1.1.5: Baseline study 
conducted. Preliminary 
findings are presented 
below. Full report will be 





















None in the 
reporting 
period 
None in the reporting period 
 
450 farmers were to be drawn 
and trained from 16 villages. 
Training was only conducted 
in eight villages only. 
Additional training in eight 





More time is needed to 
evaluate the adoption of the 
recipes. Follow up will be done 
with the kiosks to assess the 








Impact of improved management practices (improved varieties and GAP) on 
vegetable performance 
Improved management practices (IMP) combine technological packages of good quality 
improved seed, healthy seedlings, and good agronomic practices (GAPs), which can increase 
yields and incomes of smallholder farmers. Research followed a randomized complete block 
design (RCBD) to make it easy to conduct experiments with small-scale farmers. Participatory 
research was done with 64 farmers from eight villages in Karatu namely: Changarawe, Buger, 
Chem Chem, G’lambo, Kambi ya Simba, Slahhamo, Kainam Rhotia, and Bashay. The findings are 
presented in Table 4. IMP significantly increased yield for tomato by 48%, 30% for nightshade, 
and 28% for Ethiopian mustard. Similarly, the income from tomato increased by 57%, 39% for 
nightshade, and 40% for Ethiopian mustard. Besides, IMP reduced postharvest losses by 86‒98% 
for all vegetable crops grown (Table 5, column 5). Market participation (measured in terms of 
percentage of quantity sold for each vegetable) significantly increased by 14% for tomato, 36% 
for nightshade, and 11% for Ethiopian mustard. These findings demonstrate that growing 
improved vegetable varieties using improved and safer crop management practices contribute 
to increased yields, household income, and to consumption of diverse diets. 
 
Table 5. Impact of improved management practices (IMP) on various SI indicators. 










Tomato (Tengeru 97)          
Yield (t/ha) 11.68 6.07 8.88 48% *** 
Revenue (Tsh/ha) 2,864,583 1,236,979 2,050,781 57% *** 
Postharvest loss (% lost) 0.2% 8% 3% –98% *** 
Amount sold (% sold) 94% 80% 90% 14% *** 
      
African nightshade 
(Nduruma-BG16) 
     
Yield t/ha 3.66 2.57 3.12 30% *** 
Revenue (Tsh/ha) 1,883,681 1,144,965 1,514,323 39% *** 
Postharvest loss (% lost) 2% 11% 6% –86% *** 
Amount sold (% sold) 79% 51% 67% 36% *** 
      
Ethiopian mustard (ML 
EM1) 
     
Yield (t/ha) 3.67 2.62 3.14 28% *** 
Revenue (Tsh/ha) 1,883,681 1,128,472 1,506,076 40% *** 
Postharvest loss (% lost) 2% 20% 10% –89% *** 
Amount sold (% sold) 81% 72% 77% 11% *** 






Feedback from the communities 
Farmer evaluation of improved management practices was conducted in two villages in Karatu. 
Women and men were separately asked to rate the contribution of the practices on production 
(yield), economics (profit), environment (pesticide use and soil fertility), human condition 
(vegetable consumption and diversity) and social aspects (labor sharing, control of crop output 
and conflict of resources between husband and wife). Feedback meetings were done with 
farmers from Kainam Rhotia and Kambi ya Simba. The technology ratings by farmers are 
presented in Figs. 10‒13. Male farmers perceived that IMP practices increased productivity, 
profitability, and improved human conditions with less effect on environment and social aspects 
(Figs. 10 & 12). Similar results are reported by women (Figs. 11 & 13). Both women and men 
indicated that mulching helped to improve the environment by conserving soil moisture and 




Figure 10. Visualization diagram of the impact of IMP practices on SI indicators by male 
farmers in Kainam Rhotia. 
 
 
Figure 11. Visualization diagram of the impact of IMP practices on SI indicators by male 





Figure 12. Visualization diagram of the impact of IMP practices on SI indicators by male 




Figure 13. Visualization diagram of the impact of IMP practices on SI indicators by female 
farmers in Kambi ya Simba 
Baseline survey 
The objective of Africa RISING is to increase vegetable production and consumption of diverse 
nutrient-rich foods by poor rural households in Tanzania. To achieve this objective, the project is 
offering capacity building to farmers and partners (NGOs-IDP, Ministry of Agriculture, and food 
kiosk/restaurants). The training focuses on improved management practices and nutrition 
education. Therefore, a baseline survey was conducted in Karatu in July 2019. The baseline 
survey helped to achieve the following objectives: (1) To estimate the impact of improved 
agricultural practices on yield and income from vegetables at farm level; (2) to test uptake of 
nutritious recipes by food kiosks/village restaurants; and (3) to estimate the impact of 
nutritional education on farmers nutritional knowledge, attitude and practices (KAPs), income, 
and household nutrition. The difference in difference (DID) method was applied to estimate the 
impact of nutrition education on farmers’ welfare. The DID method is widely used to minimize 
selection bias with individual level panel data. The method requires baseline and endline survey 
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data. Data was collected from 487 farmers (236 project beneficiaries and 251 control). In this 
section, selected baseline results are presented. 
 
Socioeconomic characteristics of the sampled households 
Out of the farmers sampled 62% were male while 83% were male-headed households; 83% of 
these households were married with children (Table 6). On average, households owned 5.96 
acres (6 acres by beneficiaries; 5.8 acres control). Few households had access to either private 
or public extension services with only 24% having access to agricultural information and 
support. The situation is similar regarding participation in agricultural training (31%). 
Households allocated on average about 0.181 acres to vegetable production and 46% had 
home/kitchen garden for vegetables. There are no significant differences between beneficiaries 
and the control thus these two groups can be used to estimate the impact of nutrition 
education. 
 
Table 6. Basic characteristics of the sampled households 
Variables Beneficiaries 
(B) (n = 236) 
Control (C) 
(n = 251) 
Total 
(n = 487) 
Test (T = C) -
p-value 
Sex of respondent (= 1 if male) % 58.05 66.93 62.63 0.043 
Sex of head of the HH (= 1 if 
male) %  
87.29 92.43 89.94 0.059 
Marital status      
1 = married (%) 84.32 83.27 83.78 0.529 
2 = single (%) 2.97 8.76 5.95  
3 = divorced (%) 1.69 0.4 1.03  
4 = separated (%) 3.81 1.99 2.87  
5 = widowed (%) 7.2 5.58 6.37  
Household size (#) 6.09 5.83 5.96 0.216 
Land owned (acres) 2.077 2.330 2.208 0.403 
Land allocated to vegetables (acres) 0.136 0.222 0.181 0.100 
Own vegetable home garden (1 = 
yes) % 
51.71 40 45.66 0.010 
Access to extension services (yes) % 27.97 20.32 24.020 0.058 
No. of times visited by extension 
officer 
1.416 0.997 1.200 0.175 
Participation in agriculture training 
(yes) 
39.83 23.51 31.42 0.000 
 
Vegetables grown 
The most commonly grown vegetables in Karatu include Ethiopian mustard (27%), Chinese 
cabbage (17%), African nightshade (14%), onions (11%), tomato (9%), and pumpkin leaves (7%) 
(Table 7). Onions were mainly grown in control villages (16%) compared to beneficiaries’ 
households (6%). Traditional African vegetables (TAVs) such as jute mallow, spider plant, kale, 
okra, and standard vegetables (sweet pepper and French beans) were hardly grown in Karatu, 






Table 7. Vegetables grown by farmers in Karatu District. 
Vegetables Beneficiaries (B) 
(n = 236) 
Control (C) (n 
= 251) 
Total (n = 
487) 
Ethiopia mustard 35% 20% 27% 
Chinese cabbage 19% 16% 17% 
African nightshade 22% 7% 14% 
Onions 6% 16% 11% 
Tomato 15% 4% 9% 
Pumpkin Leaves 9% 5% 7% 
Cowpea leaves 7% 2% 4% 
 African eggplant 4% 2% 3% 
Amaranth 5% 0% 2% 
Carrot 0% 2% 1% 
Sweet potato leaves 0% 1% 1% 
Cabbage 1% 1% 1% 
Jute mallow 1% 1% 1% 
Spider plant 1% 0% 0% 
Sweet pepper 1% 1% 1% 
 Kale 0% 0% 0% 
Okra 0% 0% 0% 
French beans 0% 1% 0% 
 
Production 
Table 8 shows the total vegetable production per household per season in Karatu. On average a 
household produced 861 kg of vegetables (mainly top 5 vegetables in Table 7) and 81% of the 
produce is sold. Postharvest loss was very low at 4% because most of the farmers sell at the 
farm gate. However, yield, income, market participation, and postharvest losses varied by type 
of crop (see Annex 7, Tables 13‒17). There was no significant difference between beneficiaries 
and control in terms of production, sales, and utilization indicators (Table 8 last column). 
 
Table 8. Total vegetable production, sales, utilization, and postharvest losses. 
Variables Beneficiaries 
(n = 236) 
Control (n 
= 251) 




Yield (kg) per household per 
season 
713.9 1000.4 861.6 0.3287 
Home consumption (kg) 50.3 113.5 82.8 0.3105 
Distributed to neighbours (kg) 43.7 39.6 41.6 0.7793 
Postharvest loss (kg) 39.0 37.5 38.2 0.9566 
Quantity sold (kg) 581.0 809.9 698.9 0.3996 
Market participation (% sold) 81% 81% 81%  
Postharvest loss (% lost) 5% 4% 4%  
 
Nutrition knowledge, attitude, and practices 
Overall, 62% of the farmers knew that vegetables contain nutrients needed for growth and 
health while 38% did not know (Table 9). It is surprising that about 16% of farmers indicated that 
vegetables have similar nutrients. Only 6% of the farmers correctly named vegetables that are 
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high in iron. These findings show that farmers still lack knowledge about the nutritional content 
of vegetables and their health benefits. Although, 88% of them believe that it is important to eat 
vegetables everyday but are not aware of the minimum amount they should consume per day. 
To improve overall health, the World Health Organization (WHO) advises that an individual 
should consume about 200 g of vegetables (minimum of 400 g of fruit and vegetables, which is 
equivalent to five 80 g servings (World Health Organization, 2003))9. About 80% would like to 
increase vegetable consumption while 60% of the households indicated that they have a plan on 
how to increase vegetable consumption in their households. Usually the consumption of 
vegetables in developing countries is in the range of 20‒50% of the minimum recommended 
level, and this is largely attributed to unhealthy diets, poverty, and food insecurity in developing 
countries (FAO, 2019)10. Previous findings in Babati showed that 32% household members 
consumed less than the recommended level11.  
 
Further, most of the vegetables are bought from the market (90%) or obtained from home 
gardens (39%) (Annex 7, Table 12) 12. About 82% of the farmers consider that their daily diet 
does not contain all food groups needed per day while 77% believe that their foods do not 
contain sufficient nutrients. Thus, it is important to conduct training to increase nutrition 
knowledge among farmers’ households. During the reporting period, nutrition training was done 
in eight villages and an additional eight villages will be trained in 2019/2020. 
 
Table 9. Assessment of farmers’ nutrition knowledge and attitude. 
Variables Beneficiaries 





Do vegetables contain nutrients 
needed for growth and health? (1 
if knows) 
68.64 55.78 62.01 
Do all vegetables have similar 
nutrient values (1 if yes)?  
20.76 11.95 16.22 
Correctly naming three 
vegetables that are high in 
vitamin A  
70.76 63.35 66.94 
Correctly naming three 
vegetables that are high in iron  
7.23 5.18 6.17 
Are you aware of how many 
grams of vegetables you should 
eat each day?  
31.36 6.77 18.69 
Is it important to eat vegetables 
every day? (1 = yes)  
90.17 86.45 88.25 
 
9 World Health Organization 2003. Diet, nutrition and the prevention of chronic diseases: report of a joint WHO/FAO expert 
consultation. WHO technical report series. Geneva. 
10 http://www.fao.org/agriculture/crops/thematic-sitemap/theme/hort-indust-crops/fao-who-fruit-and-vegetable-for-health-
initiative-profavprofel/en/ 
11 Jape, Victor William. "Patterns and determinants of vegetable intake in Babati District, Tanzania." Msc diss., University of 
Copenhagen, 2017. https://cgspace.cgiar.org/bitstream/handle/10568/82977/thesis_jape_2017.pdf?sequence=1&isAllowed=y 
12 Results not presented in the Table. See Table 1B in the appendix. 
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Do you want to increase 
vegetable consumption by your 
family (if yes) 
84.75 78.88 81.72 
Do you have a plan how to 
increase consumption of 
vegetables in your household 
diet (yes)?  
66.95 53.78 60.16 
Do you spend money on 
purchasing vegetables (yes)? 
83.9 90.04 87.06 
Do you consider your daily diet 
contains all food groups you need 
during the day?  
22.88 15.14 18.89 
Do you consider your daily diet 
contains enough nutrients you 
need during the day (yes)  
25.85 20.72 23.2 
 
Foods consumed and dietary diversity 
The food groups consumed by the households were cereals (100%); spices, condiments, and 
beverages (97%); vegetables (98%); oils and fats (93%); sweets (83%); legumes, nuts and seeds 
(55%); and fruits (8%) (Fig. 14). Meat products (i.e., poultry, offal, fish, etc.), eggs, milk, and milk 
products were rarely consumed by many households. For example, about 1 percent of the 
households consumed eggs, while less than 10% consumed fish/seafood milk and milk products. 
Similar findings were reported in Mbarali and Bahi districts13. 
 
 
Figure 14. Foods consumed by households in Karatu (24-hour recall). 
 
 
13 Ochieng J, Afari-Sefa V, Lukumay PJ, Dubois T (2017) Determinants of dietary diversity and the potential role of men in improving 
household nutrition in Tanzania. PLoS ONE 12(12): e0189022. https://doi.org/10.1371/journal.pone.0189022 
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The average HDDS was 6.15 which means that on average, households consumed six food 
groups over the preceding 24-hour recall period (Table 10). Beneficiaries’ households (6.33) had 
a higher dietary diversity score (P < 0.01) than control households (5.98). HDDS varies by village 
(Table 10). 
 
Table 10. Average household dietary diversity. 
Variables Beneficiaries 
(n = 236) 
Control  
(n = 251) 
Total (n = 487) 
HDDS 6.33 5.98*** 6.15 
HDDS by village 
Intervention villages  HDDS Control villages HDDS 
Bashay 7.000 Dumbechang 6.400 
Buger 6.667 Endallah 5.480 
Changarawe 6.750 Endamagaw 6.200 
Chemchem 6.778 Endashang'wet 6.240 
Endagemu 7.067 Getamock 5.800 
Endallah 8.000 Kambi ya faru 5.375 
Gylambo 5.353 Laja 5.231 
Kainam rhotia 5.733 Lositete 6.667 
Kambi ya simba 6.267 Makhoromba 6.083 
Khusmay 5.733 Tloma 6.280 
Kilima tembo 5.750 Total 5.980 
Laghangareri 7.313   
  
  




Upper Kitete 6.667     
***significant difference between control and beneficiary at 1%. 
Capacity building for farmers and partners 
Africa RISING in collaboration with Iles de Paix (IDP) is supposed to build the capacity of Kilimo 
Endelevu staff, government extension staff, and farmers. Capacity building of IDP staff is 
expected to scale out validated technologies to their target farmers in new villages/areas. 
Several farmers participated in setting-up demos and neighboring farmers learnt from the 
demos while field days and seed fairs offer a platform for farmers to learn about the 
technologies. Post-harvest training was conducted to equip the participants with skills and 
knowledge on postharvest technologies for fruits and vegetables. This is to maintain quality and 
safety (appearance, texture, flavor, and nutritive value) and to reduce losses between harvest 
and consumption. Photos of farmers and IDP staff who participated in postharvest training are 
presented in appendix (Annex 5a) while the number of farmers, IDP and extension staff who 
received training are presented in Table 11. A total of 28 including farmer trainers (11 females 
and 17 males) were trained. About 215 farmers (46% females) and other stakeholders 




After the baseline survey, nutrition training was conducted in eight villages from 18 to 28 August 
2019. Nutrition training equipped participants with knowledge and skills on food groups and 
better feeding practices to reduce undernutrition among households particularly, children under 
5 and women of reproductive age in the project area. Major activities include provide 
information on the importance of eating diverse foods, recipe preparations, ways to add value 
to their farm produces based on relationship between plant health and human health and 
tips/approaches to change diet-related habits that would ultimately improve the nutritional 
status. In total, 332 farmers (52% women), 10 participants from NGOs, and eight government 
extension staff, and 16 restaurants/food kiosks were trained (Table 11). The participants per 
village are provided in Table 11 while photos are provided in annex 5a–1d. IDP, WorldVeg, and 
other partners organized a Seed and trade fair on 30 August 2019. The objectives were: (1) to 
gather and reach as many farmers as possible in Karatu District to celebrate the value of farmer 
seed and to raise awareness on the threats placed on multiplying seed and the implications of 
these threats; (2) to give farmers a venue to voice their opinions and formulate their own policy 
priorities in the matter; and (3) to put farmers and stakeholders who champion the continued 
existence of farmer seed to Karatu in the spotlight and recognize their role as food ambassadors 
(Photos of the event are included in the annex 5d). Two new recipes were developed during 






Table 11. Training 
Title of training Venue  Date Total of trainees Percent women 
     
Postharvest management training  Venue: IDP office 13‒17 July, 2019 28 39% 
Nutrition training Various villages 19‒28 August, 2019 332 52% 
Slahhamo Slahhamo 22 Aug 38 55% 
Gylambo Gylambo 28 Aug 43 42% 
Bashay Bashay 27 Aug 32 59% 
Chemchem Chemchem 19 Aug 34 68% 
Kainam Rhotia Rhotia 20 Aug 53 32% 
Changarawe Changarawe 21 Aug 30 40% 
Buger Buger 23 Aug 37 57% 
Kambi ya simba K/simba 26 Aug 65 63% 
Other participants     
 NGOs (IDP, MVIWATA, RECODA Various villages Various dates 10 20% 
Government extension staff 8 63% 
Restaurants owners/staff 16 N/A 
     
Field day in Karatu (by village) Various villages  8‒13 July 2019 215 46% 
Buger Buger 8 July 2019 28 57% 
Changarawe Changarawe 8 July 2019 33 45% 
Bashy Bahy 9 July 2019 21 52% 
G. Kambi G. Kambi 10 July 2019 32 38% 
Rhotia Rhotia 11 July 2019 32 34% 
Schomo Schomo 12 July 2019 37 51% 
Simba Simba 13 July 2019 32 47% 
Seed and trade fair Mazingira Bora 
ground – Karatu 
Town 
30 August 2019 800 (500 farmers; 100 








Challenges and measures taken 
• Based on the research protocol, 128 farmers were selected to host demonstration trials. 
However, due to shortage of water in some areas only 64 farmers with access to water 
were selected to host demonstration gardens. Both, biometricians from IITA and 
WorldVeg approved this change.  
 
• It was not possible to assess the adoption of vegetable-based recipes by food kiosks 
within the reporting period. Therefore, uptake of the recipes will be assessed in 
2019/2020. 
Partnership/linkages with other projects 
• Africa RISING is partnering with Kilimo Endelevu project by Iles de Paix (IDP) to scale out 
best-bet technologies in Karatu. Other partners are Mtandao wa Vikundi vya Wakulima 
Tanzania (MVIWATA) and Research Community and Organizational Development 
Associates (RECODA). 
 
• WorldVeg has linkages with Mboga na Matunda (MnM) project and TAHA in Zanzibar 
and Arusha. These projects have benefited from nutrition materials and scaling 
technologies validated during Africa RISING Phase 1 Babati. 
Lessons learned 
• The partnership with the Kilimo Endelevu program (Iles de Paix) has enabled Africa 
RISING to reach out to farmers and extension staff with improved technologies in Karatu 
District. The partnership has improved Africa RISING nutrition and agronomic research 
and enhanced scaling efforts by providing information regarding the livelihood status of 
the farmers and vegetable production. Through this collaboration, IDP will be scaling out 
the improved technologies (improved vegetable seed and good agricultural practices) to 
new regions (IDP will scale these technologies in eight new villages). 
 
• IDP staff have been trained on agronomy, postharvest management, and monitoring 
and evaluation. IDP will now maintain a beneficiaries’ database (specifying the 
interventions in each village) to improve the scaling efforts and even track the spreading 
of the technologies and non-adoption of the disseminated technologies. 
 
• Field days enabled more farmers to learn from on-farm research trials in the target 
villages. It provides farmers the opportunity to learn, share experiences, and encourage 
them to adopt new technologies. Village field days are not only cost effective but also 










Monitoring and Evaluation 
Feed the Future indicators 
Tabulation with the following column captions: (i) FtF indicator, (ii) Annual target (iii) Progress 
toward target, (iv) gender segregation, (v) explanation for over/underachievement. Annual FtF 
data must also be provided to the Africa RISING Economist when needed for reporting to 
USAID’s Feed the Future Monitoring System (FtFMS) (usually during October each year) using 
Project Management and Monitoring Tool (PMMT). 
Success stories 
The following two short success stories were published: 
• https://avrdc.org/youth-proud-to-be-part-of-a-farming-family/  



































Annex 5. Photos from various postharvest trainings for farmers. 
a) Postharvest training for farmers at IDP office on 13‒17 July 2019 
 
  
Trainees cutting tomato. Photo credit: Dyness 
Kejo/World Veg. 
Trainees cutting African eggplant. Photo credit: 
Dyness Kejo/World Veg. 
  
Samples ready for drying. Photo credit: 
Dyness Kejo/World Veg. 







b) Farmers field day in Karatu (various villages) on 8–13 July 2019 
  
Farmer trainer demonstrating visual diagram 
for botanicals in Kambi ya Simba. Photo 
credit: Hassan Mndiga/World Veg. 
Group photo at Kainam Rhotia. Photo credit: Hassan 
Mndiga/World Veg. 
  








c) Nutritional training on 4–27 August 2019 
  
Sample of recipes prepared. Photo credit: 
Dyness Kejo/World Veg. 
A facilitator in discussion with trainees after a 
training. Photo credit: Dyness Kejo/World Veg. 
  
Practical demonstration by training 
facilitators. Photo credit: Inviolate 
Dominic/World Veg. 
Men actively participating in cooking at the village. 









d) Seed and trade fair in Karatu from 30 August 2019 
  
Cooking demonstrations led by Africa RISING. 
Photo credit: Sognibe Ndanikou/World Veg. 
Regional Commissioner tasting different foods prepared by 
WorldVeg nutritionist, Dr Dyness Kejo. Photo credit: Sognibe 
Ndanikou/World Veg. 
 





















Inviolate Mosha Dominic, Research Assistant, World Vegetable Center, Arusha, Tanzania 































Pumpkin leaves with groundnut 
 
Ingredients (1‒2 servings)  
• 1 kg pumpkin leaves  
• 3 medium size carrots  
• 3 medium tomatoes  
• 3 medium size onions 
• 4 cloves garlic  
• ½ liter water 
• ¼ kg groundnut 
• 1 cup milk or 1 cups coconut milk 
• 2 tbs carry powder (Simba Mbili) – optional  
• 1 pc medium size ginger/optional  
• Salt to taste 
 
Preparation  
1. Sort and wash pumpkin leaves, carrots and tomatoes and chop finely; don’t peel 
2. Wash, peel onions, and chop finely  
3. Wash ginger and peel garlic  
4. Grind the mixture of garlic and ginger finely 
5. Sort groundnuts and grind finally to flour or blend (For good taste use roasted 
groundnut, grind or blend)  
6. Put the vegetables in a cooking pan, add carrots, onion, tomatoes, and ground garlic and 
ginger in a cooking pan, add water, salt, curry powder and cover well 
7. Boil the vegetables for about 10‒15 minutes or until well cooked  
8. Stir the mixture well  
9. Mix the groundnut flour with a mixture of water and stir well  
10. Add the mixture of groundnut to the vegetable mixture; stir well,  
11. Bring to the boil and stir well for 5 minutes 
12. Season to taste; serve while hot with rice, stiff porridge or any other staple food  
 


















African eggplant stew with sea food (dagaa) and okra 
 
Ingredients (1‒2 servings)  
• 3 medium size carrots  
• 2 big tomatoes 
• 2 medium size onions  
• ¼ kg okra  
• ½ African eggplants  
• 4 cloves garlic  
• ½ liter water 
• ¼ kg groundnut  
• 1 cup milk/ or 1 cups coconut milk 
• 2 tbs curry powder (Simba Mbili) – optional  
• 1 pc medium size ginger/optional  
• 4 tbs cooking oil  
• 2 cups water  
• 1 cup milk or coconut milk 
• Salt to taste 
 
Preparation 
• Sort and wash African eggplant and okra and cut the end tips 
• Sort and wash the sea food (dagaa)  
• Sort and wash carrots and tomatoes and chop finely; don’t peel 
• Wash onions and chop finely  
• Wash ginger and peel garlic  
• Grind the mixture of garlic and ginger finely 
• Sort groundnuts and grind finally to flour or blend (you may use the roasted 
groundnuts) 
• Put cooking oil in a cooking pan, fry lightly then add dagaa, fry for 2-4 minutes then add 
tomatoes, ground garlic, curry powder, ginger and salt; stir until soft. 
• Add African eggplant, okra, and carrots and stir well  
• Add water (optional) stir and cover the pan for 10‒15 minutes, and simmer until the 
vegetable is soft or well cooked. 
• Mix the groundnut flour with a mixture of water and stir well 
• Season to taste and serve hot with ugali, rice, or any staple 
 













Annex 7. Tables of source, yield, income, market participation and pos-harvest 
losses for vegetables. 
 
Table 12. Sources of vegetables consumed. 
Source of the vegetables consumed Beneficiaries 
(n = 236) 
Control 
(n = 251) 
Total (n = 
487) 
Purchased from market 83% 96% 90% 
Harvested from homestead garden 52% 27% 39% 
Harvested from commercial garden 21% 12% 16% 
Gifted from neighbour/relatives /friends 21% 18% 20% 
Purchased from other famers 8% 7% 7% 
Other (vendors) 0% 1% 1% 
 
Table 13. Ethiopian mustard. 
Variables Beneficiaries 
(n = 236) 
Control (n 
= 251) 
Total (n = 
487) 
(B = C) t-
test/ chi -
test 
Yield (kg per ha) 24,188.65 10,401.48 17,082.74 0.392 
Yield (Kg) 464.1 314.2 386.8 0.508 
Home consumption (kg) 33.721 15.49 24.325 0.002 
Distributed to neighbors (kg) 31.3 16.8 23.8 0.060 
Post-harvest loss (kg) 20.469 5.4 12.698 0.296 
Quantity sold (kg) 378.7 276.5 326.0 0.647 
Market participation (% sold) 82% 88% 84%  
Postharvest loss (% lost) 4% 2% 3%  
 
Table 14. African nightshade. 
Variables Beneficiaries 
(n = 236) 
Control (n 
= 251) 
Total (n = 
487) 
(B = C) t-
test/ chi -
test 
Yield (kg per ha) 30,716.14 7,222.69 18,607.61 0.150 
Yield (Kg) 258.9 203.9 230.6 0.769 
Home consumption (kg) 20.734 34.60 27.878 0.647 
Distributed to neighbors (kg) 21.249 8.260 14.554 0.046 
Postharvest loss (kg) 6.270 0.3 3.179 0.187 
Quantity sold (kg) 210.676 160.757 184.948 0.784 
Market participation (% sold) 81% 79% 80%  











Table 15. Onions. 
Variables Beneficiaries 
(n = 236) 
Control  
(n = 251) 
Total (n = 
487) 
(B = C) t-test/ 
chi -test 
Yield (kg per ha) 5,305.98 6,375.72 5,857.32 0.888 
Yield (Kg) 449.8 825.2 643.3 0.186 
Home consumption (kg) 2.861 15.107 9.172 0.001 
Distributed to neighbours (kg) 1.749 25.415 13.947 0.058 
Postharvest loss (kg) 13.641 34.9 24.585 0.346 
Quantity sold (kg) 431.589 749.795 595.592 0.235 
Market participation (% sold) 96% 91% 93%  
Postharvest loss (% lost) 3% 4% 4%  
 
Table 16. Tomato. 
Variables Beneficiaries 
(n = 236) 
Control  
(n = 251) 
Total (n = 
487) 
(B = C) t-test 
Yield (kg per ha) 23,377.37 539.21 11,606.57 0.112 
Yield (kg) 79.1 105.2 92.6 0.678 
Home consumption (kg) 18.405 57.25 38.426 0.477 
Distributed to neighbours (kg) 9.788 6.944 8.322 0.549 
Postharvest loss (kg) 1.385 2.6 1.991 0.391 
Quantity sold (kg) 49.521 38.482 43.832 0.639 
Market participation (% sold) 63% 37% 47%  
Post-harvest loss (% lost) 2% 2% 2%  
 
Table 17. Chinese cabbage. 
Variables Beneficiaries (n 
= 236) 
Control  





Yield (kg per ha) 5,096.85 1,925.18 3,462.17 0.449 
Yield (kg) 150.451 269.035 211.569 0.230 
Home consumption (kg) 17.682 96.102 58.100 0.207 
Distributed to neighbors (kg) 14.313 14.571 14.446 0.966 
Post-harvest loss (kg) 4.590 4.986 4.794 0.913 
Quantity sold (kg) 113.9 153.4 134.2 0.582 
Market participation (% sold) 76% 57% 63%  
Postharvest loss (% lost) 3% 2% 2%  
 
 
 
 
